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TIKHONOV, A. N. PA 237186

USSR/Mathematics - Small Parameter Nov/Dec 52

"Systems of Differential Equations Containing Small
Parameters in the Derivatives,” A.N. Tikhonov, Mos-
cow

"Matemat Sbor" Vol 31 (73), No 3, pp 575-586

Considers the system x' = £(x,z,t), az'= F(x,z,t),
where x,f,z,F are vectors of an n-dimensional
space. Studies the solutions of this system for
the case where a tends to 0. Cites similar works
(1950-51) of I.”S. Gradshteyn and A. B. Vasil'yeva.
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TiKHoNoOV, A-N.

{1 PHASE X TREASURE ISLAND BIBLIOGRAPHICAL REPORT AID 685 - X

call No.: QC20.T54%
Authors: TIKHONOV, A. N. and SAMARSKIY, A.

A.
Full Title: THE EQUATIONS OF MATHEMATICAL PHYSICS. 2.nd ed., Tev.
and suppl.

Transliterated'Title: Uravneniya matematicheskoy r1ziki. Izd. 2-€,

isprav. 1 dopol.
PUBLISHING DATA
. Originating Agency: Non

e

pPublishing House: gtate Publishing House of Technical and Theoretical
I.iterature

pate: 1953 No. pp.: 679 No. of coples: 25,000

Editorial Staff

contributors: A. B. Vasil'yeva, V. B. Glasko, V. A. I1'in,
A. V. Luk'yanov, 0. I. Panych, B. L. Rozhdestvenskiy,

A. G. Sveshnikov, D. N. Chetayev and Yu. L. Rabinovich.
PURPOSE AND EVALUATION: Approved by the Main Administra

tion of Higher
Education of the Ministry of Cculture of the USSR as & textbook for
physico-mathematical faculties of state universities. In compari-

son with couzant and Hilbert's Methods of Mathematical Physics,

this book 18 gsuitable only for preIimInary study ol This subject.
/3
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“.Uravneniya matematicheskoy fiziki. AID 685 - X
. Izd. 2-e, isprav. 1 dopol.

'TEXT DATA
Ccoverage: In this book only those problems of mathematlcal physics

are considered which can be solved by using partial differential
equations. Only part of material pertaining to the methods of
mathematical physilcs 18 presented. The theory of integral equations
and metuods of calculus of variation are not included, and approxi-
mate methods set out only to a limited extent.

pPable of Contents Page
Foreword 9
Ch. I Classification of pifferential Equations with
Partial Derivatives 11
Ch. II Equations of the Hyperbolic Type 23
Ch. III Equations of the Parabolic Type 178
ch., IV Equations of the Elliptic Type 279
Ch. V  Propagation of Waves in Space 410
Ch. VI Propagation of Heat in Spacé 456
Ch. VII Equations of the Elliptical Type (continuation
of Chapter IV) 503
Supplement: Special Functions 566
Part I Cylindrical Functions 575
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1]
'Uravneniya matematicheskoy fiziki. ‘ AID 685 - X
© Izd. 2-e, isprav. 1 dopol, )
N Page
Part II  Spherical Functions 619
77 -7 1., Legendre's polynomials 619
2. Harmonic polynomials 633
3. Some examples of application of spherical
functions 645
Part III Chebyshev-Ermit and Chebyshev-Laguerre Polynomials 652
1. Chebyshev-Eruit polynomwiais 652
2. Chebyshev-Laguerre polynomials 655
. 3. Simple problems of Schrddinger's equations 663
Tables of Integral Errors and some Cylindrical PFunctions 671

No. of References: Some footnotes scattered throughout the text
Facilities: None
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TIKHONOV, A.N,; SAMARSKIY, 4A.a,
Magnetization of a magneto-dielectric cylinder with the calculation of
magnetic viscosity. Vest.Mosk,un, B no,2:43-51 7 53, (MLRA 6:5)

1, Kafedra matematiki. (Blectromagnetism)
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TIYHONOV,A.HN.; ENENSHTRYN,B.S.
B Sa L T T
. Physical causes of errors received in conducting vertical

. electrical prospecting by the compensation method. Prirl.
: geofiz. no.10:74-83 '53. (MIRA 8:7)

1. Chlen-korrespondent AN SSSR (for Tikhonov). 2. Nauchnyy
sotrudnik Geofizicheskogo instituta AN SSSR (for Enenshteyn).
(Prospecting--Geophysical methods)
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nd!geln, LS. Application of x- M, Lyapunov's theory of
stability to the theory of differential equations with gmaf]
coefficients in the derivatives, Mat, Sbornik N.S. 32(74),
* 263-286 (1953), (Russian)
t all quantities except / and 5 be finite-dimensional
vectors, The author gives sufficient and highly complicated !
conditions in order that a solution of !

TRV

}
=Y PR }
a fEy ), i AN !
jnigated at :c((})l, 7), ly((‘). n) :mt}ll converging to x(0), ¥(0) as!

i eviews © 520 te o the solution of t ¢ system obtained {or r,=0,f

#?:he;nﬁt;gﬂlf initiated at x(0), ¥(0). Similar treatment for a system j:
. - ’ t

. dx s dy !
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by

Close connsuction js established with asymptotic slabilim
A la Lyapunoy, !
[Reterences ) Gradsten, Doklady Akad Nauk SSSR!
(N.S.) 64, 441-413; 65, 739-792; 66, 789, .. (1949); 82,
5-8 (1952); lzvestiya Akad. Nauk. Ser. Mar. 13, 2531-280
F{1949); these Rev. 10, 536, 708, 709; 13, 557; 10, 709;
“Tihonov, A. N,, Mat. Shornik N S, 27(69), 147156 (1950); .

these Rev: 12, 181: wee also the preceding review.] , B

Ly S. Lefschetz (Princeton, N. .). |
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TTKEONOV, A. N.; ENEUSETZL., B. S.

Geophysics

Effect of the processes of setting electric currents in the earth fgr field
measurements in electrical soundings, Dokl. Al S53H 88, No. 5, 19Y53.

Clarification of the causes of wide divergencies, ampfinting to several
tens of percent, in different field measurements conducted in the same locality, which

cannot be due to results of chance errors. Indebted to A.I.Dyukhov and A.M.Zagarmistr,
Submi.tted L Dec 52. 2587178

Monthly List of Russian Accessions, Library of Congress, Yay 1953, Unclassified.
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LY il e 3 TROTICHAYS /2 and plyakenov, 5,V,
S ;K‘JA,:'\.H., WA;.-:V, .'t.(‘l.’ bl talay V.:‘.., any Y ) .

"Relationship Between Earth Currents and Earth quakes" Tr, Geofiz, in-ta AN 555k
No 25, 1954, 191-121

A relationship between the propagation of seismic waves and the appearance of

ffect is held possible,
¢ which may propagate
aves and electric perturba-
motions of the terrestrial core,

an elec'romagnetic perturbation, the so-called seismoelectric e
The effect originates in slow undulations of the Lerrostrial cor
a3 an elastic wave, The noticed coincldences of sélsmic w

tions indicate the necessity of recording tho slow
(RZhFiz, No 10, 1955 )
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LEVIRNZON, Léonid Samuilovich, 1879-1951 {deceased); HEKDIASOV, A.I.,

akadenik; TIEKHOHOV, 9.5,; IL'TUSHIN, A.A. ; SOKOLOVSKIY, V.V.; GALIN,
L.A.; SHCH? 1%V, V.N., doktor tekhnicheskikh nauk; THEBIN, F.A.,

doktor tekhnicheskikh nauk; GRIGOR'YEV, A.S., kandidat tekhnicheskikh’
nauk; SEDOV, L.I., akademik, redaktor:ZVOLINSKIY, N.V., professor,
redaktor: ALESKEYEVA, T.V., tekhnicheskly redaktor.

[Collected works] Sobranie trudov. Moskva, Izd-vo Akademii nauk SSSR,
Vol.4 Hydroaerodynamics. Geophysics] Gidroaerodinamika, Geofisika,
1955. 398 p. (MLRA 8:11)

1. Chlan-korrespondent AN SSSR (for Tikhonov, I1'yushin, Sokolovskiy,
Galin)
(Geophysica) (Fluid dynamics)
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LEYBENZON, Leonid Samuilovich, akademik; NEKRASOV, A.I., akademik;
TIEHONOV, A.N.:; IL'YUSHIN,A.A.; SOKOLOVSKIY, V.V.; SHCHELKACHEV,
.N.,doktor tekhnicheskikh nauk: THEBIN, F.A., doktor tekhni-
cheskikh nauk, redaktor; GALIN,L.A.; GRIGOR'YEV, A.S., doktor
tekhnichesklkh nauk; CHARNYY, I.A., doktor tekhnicheskikh nauk,
redaktor; ALEKSEYEVA, T.V., tekhnicheskiy redaktor.

[Collected works] Sobranie trudov. Moskva, Izd-vo Akademii nauk
SSSR. Vol.3.[Petroleum engineering] Heftepromyslovala mekhanika
1955. 678 p. (MLRA 8:10)

1. Chlen-korunpondont AN SSSB (for Tikhomov, Il'yushin, Soko-
lovakiy angq Oalift)
(Petroleum enginsering)
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USSR/ Phyelcs - Magnetization 7 i o ey FD-3156

Card 1/1 Pub. 153 - 12/26

Author : Tikhonov, A. N; Samarskiy, A. A.

Title : “;;éggzzz;tién of a cylinder with winding taking account of magnetic
viscosity

Periodical : Zhur. tekh. fiz., 25, No 13 (November), 1955, 2319-2328

Abstract : The authors consider the following problem: a conducting cylinder of
infinite length parallel to the z-axis is situated in a constant
magnetic field such that at moment t=0 within the cylinder there is
established & constant magnetic field of strength Hy directed along
the z-axis; at moment tw0 the external field is abruptly changed from
H=H, to HsH;, which can be greater or less than H,, with the possibility
Hi=0. They note that the solution on the basis of the Maxwell equations
vas first obtained by B. A. Vvedenskiy (ZhRFKhO, 55, 1, 1923; see also
A. N. Tikhonov, Sbornik statey pod red. V. K. Arkad'yeva, Publishing
House of Dept. Tech. Sci. of Acad. Sci. USSR, p. 80, 1938). The aim
of the authors in the present article is to solve the problem of magnetic
reversal of & conducting cylinder in the presence of not only elastic but
also viscous magnetization, a similar problem for the case of plane layer
having been considered by A. N. Tikhonov, ZhTF, T, 38, 1937. The authors
acknowledge that the works of R. V. Telesnin (ZhETF, 18, No II, 970,
1948; DAN SSSR, 25, No 5, 1950) suggested the present problem.

Submitted : October 29, 1952
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TIKHONGV, A.N.

_prof,; SOKOLOV, A.h., prof., otv.red,

[Progrem in higher mathematics; for the Physics Faculty) Programma
po vysshel matematike (dlia fizicheskogo fakul'teta), 1956. 7 p.
(MIBA 11:3)
1, Moscow. Universitet. 2, Chlen-korrespondent AN SSSR (for
Tikhonov)
(Matheme tice--Study and teaching)
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SUBJECT USSR/MATHEMATICS/Differential equations CARD 1/1 PG - 608
AUTHOR BUDAK,B.M., SAMARSKIJ A.A., TICHDNOV 4.X.
, TITIE Collection of problems for mathematical physics.

PERIODICAL Moscow: State publication for technical-theoretical literature
684 p. (1956)
reviewed 2/1957

This collection originates in a textbook of Samarskij and Tichonov (The
equations of mathematical physics, Moscow 1953) and a smaller collection of
prodblems of Budak (Collection of problems for mathematical physics, MGU-MMI
(1952)). But this material is still extended, especially it is represented in
a detailed manner, 130 pages contain problems and questions and 920 pages
contain solutions and instructions for solutions, Only boundary value problems
for partial differential equations of second order are treated. The knowledge
of the general theory is assumed. In three chapters the three types of
equations are treated, the chapters are subdivided according to methods to

be applied. There follow again three chapters with the sanme busdivision which
treat essentially more difficult questions. An important part of the problem
consists in deriving the differential equation and its boundary conditions
from the given physical problem. The method of solution 18 given so detailed
that a self-study for ssudents is possible, The book represents a scurce of .. .
wealth for the applied matikematician and for the theoretical physicist.

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755610020-4"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755610020-4

i
i

“I“IKHONO_V{ AN, ; SHAKHSUVAROV, D,N,

Mothed ef cemputimg electremagmetic fields excited by an alteraatimg
c':u.zrent in schistess medis. Izv.AN SSSR Ser.
56.

&

geefiz.ne.3:245-251 My

(MIRA 9:7)
l.Akadeniya mauk SSSR, Geefizicheskiy imstitut.
{Blectremagaetism)

APPROVED FOR RELEASE: 07/16/2001

CIA-RDP86-00513R001755610020-4"



"APPROVED FOR RELEASE: 07/16/200 CIA-RDP86-00513R001755610020-4

e T S e e e LSS A P SR R R R e e SRR

ST

N TIKHONOV, A.H,. SHAKHSUVAROV, D.X.

——

Possibility of utilizing the impedance of a natural terrestial
electromagnetic field for studying its upper layers. Izv.AN SSSR.
Ser.geofiz. no.4:410-418 Ap '56. (MLBA 9:8)

1. Akademiya nauk SSSR, Geofizicheskiy institut.
(Terrestrial electricity)
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TURHONGY, [ V.

SUBJECT USSR/MATHEKATICS/Differential equations CARD 1/1 PG - 426

AUTHOR TICHONOV A.N.

TITLE On difference schemes for equations with discontinuity
coefficients.

PERIODICAL  Doklady Akad. Nauk 108, 393-396 (1956)
reviewed 12/1956

For the solution of the boundary value problem
d 4
5= (k(x) 3L ) = - £(x) (0ex<l) , y(0) = y'(1) = 0
dx dx

the differential equation is replaced by the difference equation

2
(4375 4 + €375 + By, )/n° = ~£(x;),

where A.;,B,,C, are linear homogeneous functions of k(xi_1), k(xi), k(xi+1)

with constant coefficients. The author investigates the convergence of the
solution of the difference boundary value problem to the solution of the

given problem in the case that k(x) is piecewise continuous as well as its
first (or its first and socond) derivative.
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LUKYANOV, A, V., GRLOV, Y. V., TIKHONOV, A. N., TUROVTSEV, V. V. and SBAPIRO, I. S,

"Le Models Optique pour 1'intersction avec les noyaux des neutrons d'energie
moyenne. "

report presented at the Intl. Congress for Muclear Interactions (Low Energy) and
Muclear Structure (Intl. Union and Applied Physics) Paris, 7-12 July 1958,
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AUTHORS: Tikhonov, A/N, and Skugarevskaya, 0.A.

TITIE:—“On the Interpretation of the Creation of an Electric Field

. in a Layered Medium (Ob jnterpretatsil protsessa stanovleniya
< elektricheskogo polya Vv sloistykh sredalkh

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya,
1958, Nr 5, PP 358-362 (USSR)

ABSTRACT: I¥ is assumed that the field is excited by a direct current
dipole on the surface of a layered, semi-infinite mediua.
Curves are calculated of the gpatial distribution of the field
for the equatorial and axial positions of the source ané the
measuring dipoles. The electric field is found to depend on
the specific resistance of the medium, the distance fron the
field source and the time. Graphs are given for examples
with two and three layers and an equatorial layout at const—
ant time. The two-layered example has a conductoT restirg on
an insulator and the three-layered has a top layer with £our
times the resistance. of the nidale layer and, again, an in-
gulator as the base., The author next gives curves for the
variation of field with time, The experimental curves in
this type of experiment are usually plotted as apparent S.°C-
i1fic resistance against either distance between the dipoles
card 1/2°F time. To interprect this experimental data, the curve thus
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On the Interpretation of the Creation of an Electric Field in a
Layered iledium,

drawn is replaced by the most appropriate theoretical wave.
In the particular case of a layered medium underlain by a
semi~infinite expanse of high resistance an asymptotic form
of the calculation can be made in order to find the specific
resistance, etc. Acknowledgement is made to K,r.Koroleva for
her participation in the calculations, There are 8 fivures
and 8 Russian references,

ASSOCIATION: Academy of Sciences USSR, Institute of Physics of the
Earth (Akademiya nauk SSSR, Institut fiziki Zemli)

SUBMITTED: May 28, 1957.
AVAILABLE: Library of Congress,
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: AUTHOR: Tikhonov ,A.N., Correspending Member SOV/20-122-2-7/42
- [ 8 Acade £ Sciences of the USSR and
Samarskiy, A.A.

TITLEs On the Representation of Linear Functionals in the Class of
bDiscontinuous Functions (o predstavlenii lineynykh funktsionalov
v klasse razryvnykh funktsiy)

PERIODICAL: Doklady Akademii nauk SSSR, 1958,Vol 122,Nr 2,pp 188-191 (USSR)

ABSTRACT: Let Qo(f) be thelclass of the functions piecewise continuous
on (2,b). Let the functional A[f] be defined on Qo(f) by 1.)
AJ£+ 5] = A[f)+ afe,) 2.) IafrlcH sup|f| . Put

{1 for a<x<F§
'Zg(‘) - { 0 for £<x<b
1 for x =
'B' (x) - { g
3 0 for x4E
Card 1/ 3 furthermore put
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On the Representation of Linear Functionals in the SOV/20—122-2-7/42
Class of Discontinuous Functions

AT) = [1g) o 6(E) = [T ()

Theorems A[f]= 3 f(x)d:(-.— (x)+ %"‘_ §fr(’€i) [I,r(gi)-a?,(gi)] +
i=1
> ] )
56y [RE)- T - Y O (5
’j=
Here Z(g)”c(g) - Z_ 6’(93) , (€) the continuous part

35<5

of I(g), i.e.

Z(E) = &(g) -giz; [Zr(gi) - Zl(€i)]

furthermore _. _ - -
= - there being at
Lu(g) = £(5+0) ,4y(8) = =(5 -0)

t which 6'(g) £ 0 .
most a countable set of points & -
Three further theorems deal with the différence of two linear

Card 2/3
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On the Representation of Linear F
' unctionals c :
Class of Discontinuous Functions tn the UOV/20-122~2-7/hQ

functionals, give conditions that from f i

20 it
A[£]>0 and conditions for B[f(x)] = A[f(—x)]l eliome
SUBMITTED April 20, 1958
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ABSTRACT:
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_lekhonov,_AAH*,_Correspondlng Member, S0V/20-122.-4-6/57

Academy of Sciences, USSR, and Samarakiy, 4.k,

On Homogeneous Difference Schemes (Ob odnorodnykh raznostnykh
skhemakh)

Doklady Akademii nauk, SS5R,1958,Vol 122,Kr 4,pp 562-565 (USSR)

The paper is a continuation of the formerly published
investigation [Ref 1] of the authors. They propose several
schemes of differences which are suitable for a solution as
uniform as possible of different differential equations.,
There are 2 Soviet references.

June 20, 1958
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fisiko-motem,11t-ry. Vol.l, 1959. 464 p. Vol.2. 1959, 619 p.
(MIRA 13:5)
1. Chlen-korreapondent Akademil nesuk SSSR (for Tikhonov).
(Blectronic calculating machines) (Fumerical calculation)
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S0V/49-59-1-6/23

Jg;gggggz+~A..E._and_3veshnikov, L. G,

On the Slow Motion of a Conducting Medium in a
Stationary Magnetic Field (0 medlennom dvizhenii
provodyashchey sredy v statsionarnom magnitnom pole)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya,

ABSTRACT :

Card 1/3

1959, Nr 1, pp 49-58 (USSR)

In certain geophysical problems, such as determination
of the speed of ocean currents and in cosmic electro-
dynamics, it is necessary to allow for the effects
produced by the motion of a conducting medium in a
stationary magnetic field. Several workers (Refs 1-3)
dealt with determination of the electric field

induced in ocean currents by the constant magnebtic
field of the Earth, These workers did not allow for
the finite conductivity of the ocean floor and the
width of the currents. The present paper is a
theoretical discussion of the same problem of motion
of ocean currents in the Barth's magnetic field but
with allowance for the effects mentioned above.

If the medium (seawater; is uniform (electrical
conductivity o = const. and moves with a constant

APPROVED FOR RELEASE: 07/16/2001
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OntheSknv Motion of a Conducting Medium in a Stationary Magnetic

Fleld

Card 2/3%

velocity'(ﬂg = const.) in a constant magnetic field
(H = const.), then the induced electric field E
(only the horizontal x-component is not equal to zero)
is given by 3

(o]

o} -
By = -5 H (13)

where c¢ 1is velocity of sound and
H® is the vertical component of the Earth's
magnetic field.
If H = 0,2 gauss and seawater moves at 10 km/hr7 the
induced electric field is of the order of 6 x 10 V/cm.
Eq.(13) may also be used to find the speed of an
ocean current {70 from known values of Hz and E

This simple formula is, however, only a first approz—
imation and more compllcated eyPre851ons are derived
by the author. These expressions allow for the finite
conductivity of the ocean floor and for the width of

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755610020-4"
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. On the Slow Motion of a Conducting HMedium in a statlonary Magnetic
Field

the flowing current. _.. _
Acknowledgments are made to V V Novish for his
advice,

There are one figure and 6 references, 3 of which are
Soviet, 3 hngllsh

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im,
M. V. Lomonosova (Moscow State University imeni
M. V. Lomonosov)

SUBMITTED: December 10, 1957
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AUTHORS: Tikhonov, A, H.,, _and Samarskiy, A.A.
TITLS: On the Development Yith Respect to a Parameter of Integrals o

the Xernel of Yhich is of the Type of the & -runction
PERIODICAL: NHauchnyye doklady vysshey shkoly. Fiziko- matematicheskiye nauki;

1959, Nr 1, pp 54 - 61 (USSR)
ABSTRACT: The authom consider integrals
+ b
(1) 3[mxrl = { Plrex,, m)o(x)ax (a<x, <b)
a

where % - xo

(&) Qlaxg, m) - 4w 2]

Let [ f(x)| <M, a(x\b , end continuous in x = x_

(a< .xo’b) Let the function © (%) be absolutely 1ntegrab1e

and for §~> + o let it have the development

q

W(g) —-g —z+a..+-—l;1+ w(;),lm f:,,kvok(i:.‘)-o

card 1/3 ° Er ‘)(
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on the Development 9ith Respoct to a Parameter SO%¥155-59-1—9/30
of Integrals the Kernel of i/hich is of the Type of the -Fanction

Let the function £(x) have 2 differential of the order kK + 1
in X, e Under these assumptions there holds the asymptotic

development

2 .1 n
(8) I =35+ hdy ¢ hJ, + seot B g o+ h g(h) ;
where g(h)»>o with h-y0 . Here

(x b £ x)dx
1. =8 f )fxol k—1(

k e k! * Qe T+ 1
(x-x,)

k-1 f(s)(xo) 1 1 i
- qk+1'2L- 5! (k-3) (wao)k-s - (a-xo)kasj

8=0

where fk(x) is the remainder term of the Taylor development

2

card 2/3
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Integrals the Kernel of “hich is of the Type of the § -Function

ASSOCTIATION:

SUBLITIED:

k
of f(x) at the point x = x, and a, = z 3 (,,)k('g)dg (the

integrals are understood in the sense of the principal value
at the point x = X, or ¢ =t o),
?

The proposed method can be extended to the case of several
variables,

doskovskiy gosuderstvennyy universitet imeni H.V.Lomonosova
(Moscow State University imeni M.V, Lomonosov) X

January 7, 1959
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AUTHORS: mikhonov, A.l., and Samarskiy, &ed.
e ke R
PERIODICAL: Hauchnyyewzokludy vysshey shkoly. Fiziko-matematicheskiye nauki;
1959, kr 1, pv 62 - 76 (USSR)
On the Asynptotic Jevelopment of ijggfals with a 5lowly
Decreasing Kernel o
ABSTRACT: 7he authors investigate the asymptotics of the integral
. b © X=X
: : 1 . 0 ¥
(1) J Lh,xo H f‘ = _\’-1. S'U !\ ———r"/: f(x)dx
a
for h->0 if the function w(™,) has the form

) n qk -ql,: \ - -
(4') .:.)(G)) = \ (-;—E + ———————ck—1 li + u"n(.—:)) 5 lun("n)=0 \ Thr
L=1 ! n Cod - A
b -y F (e o]

g | £(x)} < 1 on

the assumption tha
differential of

(a<xo<b) has a
olutely inteprable;, there ,
A

It is shown that under
(a,b) and f(x) in X,
(n+1)5t order, while w(g) 1is abs

Card 1/2
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On the Asymptotic Development of Integrals Jith a
Slowly Decreasing Kernel

50Y/155-59-1-10/30
holds the asymptotic development

<
Jd = ,
S=¢

(Og(h)“"o for h Q) ,

) . f(s)gxo)

a o and

N
(3g 1nh o+ g3 )n° 4 v" ¢(n)

where

~
Jg = "(9;+1 - q; g Can be represented by

a certain combination of sums and integrals,
There is 1 3Soviet reference,

AS50CTATION: Moskovski
(¢

Y gosudarstvennyy universitet imeni .V.Lomonosova
oscow State University imeni ¥.V.

Lomonosov)

January 14, 1959 L)Y/

SUBMITTED:
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AUTHORS:Tikhonov, A. N., Skugarevskaya, O. A.

TITIE:’\IBymthfIé Behaviour of Formation of the Electromagnetic
Field.

PERIODICAL: Izvestiya Akademii nauk SS3R
‘ 1959, Br 6, pp 804-814 (USSR)

ABSTRACT: The formation of an electromagnetic field in the ground
at greater distances from an underground dipole is described.
The components of the electric field on the axis x are de-

noted as Ex(x, Y, z, t) while the vertical components of
the magnetiC field are denoted as Hx(x; Y, 2, t). The re-

o -
?

ceiving dipole is placed at the distance ¢ = X+ 3

(Fig 1), In order to obtain the asymptotic expression of
the field, the Bessel function, Eq (1), and the expressions
(2) and (3) are introduced, Thus the formulae (4) to (B)
are obtained, It should be noted that Xo(z3 t) =0

(Eqs 7-9). Therefore, the terms in Egs (4), (5) and (8)
containing X (0, t) are excluded. As an example, a

y Seriya geofizicheskaya,

Card 1/5
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Asymptotic Behaviour of Formation of the Electromagnetic Field

homogeneous layer of the thickness X, and of the conduct-
ivity o =07 placed on a non-conductive base (Fig 2)

js considered. The conditions describing Xl(z, t) are:

2
37X, 1 axl

@zz - ;.2 ’5;-

ox ax
B-z-l=:--2(z==0); '@'J;=0(Z='O5

Xl(ze O) = 0 (t = 0) °

The function X,(z, t) at t-» ©e cannot converge to

Xl(z,w) due to z = 0 (direct current), i.e. it would

jncrease together with an increase of t . Therefore it
cannot be shown that:

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755610020-4"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755610020-4

o B L R TR B ORI S A

E%G

30V/49~-59-6-2/21
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X,(z, t) = Ct + X (z, %)
T,z £) =20 (2) + X (2, ),

lim i'f
tase ©

(Z? t) = 0

where f;(z, t) represent the limiting values, described

by Eqs (10) to (19). PFigs 3 and 4 illustrate the curves
characterizing the formation of the electric field, for

the case of equatorial and axial distribution of electrodes,
respectively. The axis ¥ represents the logarithm: of
E§=y and E| while the axis x represents the

p=x
Card 3/5
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Asymptotic Behaviour of Formation of the Electromagnetic Field
logarithm of T (top of p 812), The values of

—Ldx d"; and Idx d'x3

are equivalent to the stabtionary components E}c . The

various L = 9/, according %o
%:vavzs.; W%h‘z gzzgzgdcigﬁes were calculated from the for-
mulae of this work. Fig 5 shows the'curve calculated
from Eqs (17) to (19) for the following data: = 1/20
of the distance between the electrodes, 0y = 0.1 .
The asymptote intersects the axis 1og Pk = 0 at the
point E , for which log to was calculated from Eq (20),

where:

g = 107

Card 4/5 The conductivity o0y
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Asymptotic Behaviour of Formation of the Electromagnetic Field

2’00

3(‘?1{1:0 - t)

Thus the segment ABC of the curve is described in terms
of 8 = gyk for the large L = ¢/f . Acknowledgments are
made to K, P, Korolev for his work on the calculations,
Phere are 5 figures and 15 references, of which 12 are
Soviet and 3 are English,

ASSOCTATION: Akademiya nauk SSSR, Institut fiziki Zemli (Academy of
Sciences USSR, Institute of Physics of the Earth)

SUBMITTED: April 15, 1958,
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AUTHORS:Tikhonov —A-—H+ and Skugarevskaya, O. 4.

TITIE: On the Asymptotic Behaviour of Formation of the Electro-
Magnetic Field in Stratified Media

PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya geofizicheskaya,
1959, Nr 7, ppP 937-945 (USSR)

ABSTRACT: This is a continuation of the work published in this

journal, 1959, ¥r 6 (Ref 1). The assumption is made that
the source of disturbances is represented by a dipole dx
long, placed in the origin of the coordinates Xxyz (Fig 1).
Then the asymptotic formula of the electric field
Ex(x, y, 2z, t) and the vertical components of the magnetic
field Hz(x, y, z, t) are defined as Eas (1)-(3) (Ref 1).
The problem of the formation of the asymptotic field can
be solved when the 1imiting conditions of Xn and Zn are

defined, This can be done when the main ternms of Egs (1)-(3)
are calculated in respect to ¢ , i.e. the functions X,

and %, and the function Xl"are determined., The Tormer
are expressed as in Ref 1, the latter can be written as:

Card 1/4
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On the Asymptotic Behaviour of Formation of the Electromagnetic

Field in Stratified Media

X, (z, £) = Ct

where the functions '}fl(z) and

Bqs (4) to (e).
and 1 , which are equiv
ined as Egs (7) to 9).

large
the expression for Xl(z,

at the top of P 940, The
can be described as Eqs
can be dgerived from the T

where R(z) and 7(z)
Card 2/4
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£ with the accuracy of

(10) to (14).
elation Zo(z,t)%R(z)t 4+ 2(2)
are limited by the conditions Egs (15)

x,(z) +~§ﬁ(z, 1

il(z, t) are defined by

The function )—(l(x) within the limits 2
alent to O and 2
gince the function %q(z,

, can be def-
t) for

e is disregarded, then
%) will take the form as stated

conditions of the function Xz(z,t)
The function Zo(z,t)
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. On the Asymptotic Behaviour of Formation of the Electromagnetic

“Field in Stratified Media
and (16), where the value of R 1is related to the earth's

gtratification (Fig 2), 28 shown in Eq (17). The function
ZO(O, ) 1in Egs (1) and (2) will be jetermined when its

derivate is found. This can be done when the term

7' (1) =8 18 introduced in Eq (16). Thus, Eas (18) %o
(21) are obtained. Finally, when the derivate

9%,
—= (0, ¥) ~ 2Nt + M(0)
ot

is determined and substituted into the expressions for

R & w, MO, %,(0)

in Bqs (1) %o (3), the components ﬁx and ﬁz will be

found as shown in the lower part on P ou4, Thus the
Card 3/4 components of the electromagnetic field of the stratii‘ied
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. On the Asymptotic Behaviour of Formation of the Electromagnetic
‘Field in Stratified Media

medium are determined in terms of a total conductivity S
and by the supplementary characteristics of the medium

ekv E o8

Eo ? o ?

H .

The latter can be found experimentally in the same way as
S5 and o, were obtained, The case of a 2-layer cross-

section described by o; , 0, , h; and h, placed on an

insulator will be published later, There are 2 figures and
1 Soviet reference,

ASSOCIATION: Akademiya nauk SSSR, Institut fiziki Zemli (Academy of
Sciences, USSR, Institute of Physics of the Earth)

SUBMITTED: April 15, 19%58.
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AUTHORS: Tikhonov, A. N., Shakhsuvarov, D. N.
PRy -
TITLE: The Electromagnetic Field in a Distant Zone of a Dipole

PERIODICAL: Izvestiya Akedemii nauk SSSR, Seriya geofizicheskaya,
1959, Nr 7) PP 946'955 (USSR)

ABSTRACT: The asymptotic field generated by a dipole in a strati-
fied medium is described. A graph of the electric compon-

ent ﬁ; calculated according to Ref 1 for the 2-layer geo-

logical cross—-section is illustrated in Fig 1. Fig 2 rep-
regsents a similar graph for a 4-layer cross-section with
an application of a non-conductive gcreening, The magnetic
field B in the l-layer medium placed on an insulator is
illustrafed in Fig 3. The vertical component of B, and

the electric component E, are defined by Eq (1), where
the function 2Z(\, z) for bhe layer zl‘z<o is

found from Eqs (2) to (6) and the 1imiting conditions of
Zm(z) are given by Eq (7). The value of B, calculated

from BEq (5) can be expressed as:

Card 1/3
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The Electromagnetic Field in a Distant Zone of a Dipole

eI S | 1%
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In a particular case of the homogeneous layer J}(z) = const},

the separation coefficients of the function 32 Y, O) can be
defined as Z; and Zy (top of p 950) and the function

f(A, 2) can be found from Egs (8) to (13) which are sub-
stituted into Eq (l) Thus the general formulae (14) are
obtained, which, in the l-layer case, becomes Eq (15)
(Fig 4), The vertlcal component of the field i% of low

frequency for the layer conductivity Y =y(z) can be con-
sidered as a function B, (z =0, w) for small values of
'w . Then the function Zl(z, w) can be defined from Eqs(16)

to (21). Similarly, the function Ze(z, w) can be defined
Card 2/3
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The Electromagnetic Field in g Distant Zone of a Dipole

from Egs (22) to (28) and then ﬁ; is determined ag

instead of the limiting conditions (7), those expressed in
Eq (29) should be considered, Thus, the functions (30) ana
(31) are defined, Thg,relationship of the amplitude of the
asymptotic value of E;f‘ and the magnitude of hy/A. is
illustrated in Fig 4, curve (6),

As a result of these cal-
culations, a method of interpolation can be devised, when

difficulties occur in measuring the field, due to limitat-
ions of the apparatus, In this_ggse, the formula on P 955
can be applied where E; and Fb are the real and intepw

polated values of B? + There are 4 figures ang 2 Soviet
references,

ASSOCIATION: Akademiya nauk SSSR
Sciences, USSR, Institute of Physi

SUBMITTED : December 29, 1958,
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AUTHORS ; Tikhonov, A.N{, Shakhsuvarov, D, N, and Rybakova, Ye.v,

PERIODICAL: Izvestiya Akademij i nauk SSSR, Seriya georizicheskaya,
1959, Nr 8, PP 1202-12¢5 (USsR)

for eXample, g5 two-layer cross-section for

S = =, = conat
ST

as illustrated in Fig 1. However, a method
can be considered whep u; = Pi/el (01 ~ Specific

resistance) and an alternating Current jg applied,

Fig o illustrates the k Curves 3 of the
equivalent cross~section, where the curve
representing DC jig also included° The frequencies

for both Curves are shown jp Fig 3 and the Phase of the
electric field E for the layerg 1  ang 2 ig L////
Card 1/2 shown jip Fig 4

=11 km), The phage of sounding

_4"
CIA-RDP86-00513R001755610020

1
APPROVED FOR RELEASE: 07/16/200



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755610020-4

3178 T SE R R S D AR B RISt i s R A e 2 £ 0 TEh 5 S i
- PN VR TN P S M St R Y R s P Ol PR R N B R o

SOV/49-59-8-14/27
An Attempt to Distinguish the Equivalent Layers by Means of an
Alternating Electric Field

frequency for different distances is shown in Fig 5,
while Fig 6 gives the amplitude Ez (r_= 11 km) and

Fig 7 shows the magnetic component JYB (r =11 km).
These curves indicate that a displacemeni of the
electromagnetic field can be applied for the determination
of layers equivalent to the DC method. The method
described can also be used in a multi-layered cross-
section,

There are 7 figures and 5 Soviet references.

(Institute of Physics of the Earth; Ac.Sc,,

ASSOCIATION: Akademiya nauk SSSR Institut fiziki Zemli
USSR) ‘/

SUBMITTED: December 29, 1958
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AUTHORS: Tikhonov, A.N. arnd Dmitriyes, V,I

M
TITIE: On the Problem of Interference Effect in tne Inductive
Method of the Asro-electrosurvey

PERIODICAL: Izvestiya Akadenii nauk £70F, Seriya geofizicheskzya,
1959, Nr 9, pp 1395-1395 (USSi..

ABSTRACT: A methecd iz discucced where an .aitter, in the form
horizontal frame ig¢ z‘aced cn the aircrait flying v
to the ground suriice. A canister, hanging below tle al
craft, contains o “‘Jiver and t“ls arrangement permits
the measurlng of tae vertical as netic flplﬂ The error
of the measurement, due to the . .traiions of the canister,
winich causcs the ‘Du“prE cun te determined frox

{

r
"
A

the vertical component of -1;;, ~ic field, kgs (1) and (2)
where r, #, - ovlindvical cocr ..otez, k - wavin, no = 0
in air, I - current of ni: fun | 8 frae su rf,bv. L -
angle between the vertical arnd the frazs, h - neLéku.

The first term of E, (2) represents the initial fie.d H
related to R and a as illustrated in Fig 1. 7The seccnd
term of #q (2) represents the reflected field H; which
Card 1/2 depends on R, h, « and k. The latter being nomplef is

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755610020-4"
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- 80V/49-59-9_13 /5

On the Probley of Interferance wffecy ip the Inducty - et o4
the Aero—electrosurvey

Substituteq by the characteristic len;tn P\ . < W /Rel
The relation °Ff the active ReH% Wnd reactive Jub ooy,
of the reflocted fio]g oo AN at g . 100 o 4p37," ]

150 M, 1s shown in Figs 3 and 4 respectively. Tae wuepyy
signal p cap be defineq g Eg (3) where /\," 2 1000 5 -
wave lergth, The relationship between p and R, h un4 a,
is Tepresenteq in Fig 5. The m8,nitude of thz literfop.
ence f fpop the Canister Vibrationg + 20 can be defines
as Bq (4), 7ygg relationship 1 R, by and ¢ i, tiiusty -
ted ip Fig 6, The reletionship betveen the use Sig..z2
and the interference can be obtaineqd fropy Bg (5 vbers £y
0. = constant interference of the apparatus, the peis°
tion of g tO R, h ang * 1s shown iy Fig 7y from which it
can be seep that the Ragnitude of S increases when the
value of (h - R) decreases, There are 7 figures,

ASSOCIATION: Akademiya nauk 3SSR, Institys fizdilkg Zemli,
" (AS uUssg, Institute of Phygicg of the Bargh)

SUBMITTED: October 10, 1958
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50V/49-59-10-7/19

AUTHORS: Tikhonov, A, N.,, and Dumitriyev, V,I.
/

TITIE: On a Possibility of Applying the Inductive Method of
Aero—Electrlc Survey for Geological Mapping

PERIODICAL: r)vestlya Akademii nauk SSSR
1959, Nr 10, pp 1481-1485 (USSR)

ABSTRACT: This is a continuation of the authors' work on this
subject published in this Jjournal, Nr 9, 1959, where
they have shown that the vertical component of
magnetic field can be measured under interference
conditions, An attempt is made in the present work to
determine the geological characteristics of deposits
by means of a vertical component of the magnetic field
in a limited range of frequencies, The Earth is
assumed to be a two-layered medium, i.e, a homogeneous
half-space with resistance p, is overlaid by a
stratum of deposits of thickfiess { and resistance f1-
The corresponding wave numbers (Fig 1) are
ko = w/c - in air, k, = (1 - 1) 27/N - in deposits

and ko = (1 - 1) 27¢/A5 ~ in bottom layer (A - wavelength).

Two cases can be distinguished: (A) The layer of
Card 1/2 deposits has a resistance much smaller than that of the

Seriya geofizicheskaya

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755610020-4"
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On a Possibility of Applying the Inductive Method of Aero-ifilectric
Survey for Geological Mapping

substrate, i.e. the layer of the thickness £ lies on

a non-conducting base, The vertical component of

the magnetic field Im H, at a height h is defined by the
formulae at the bottom of P 1481, This case is
illustrated in Figs 2 to 4, (B) The layer of deposits
is thin in comparison with the wavelength and it is
placed on a homogeneous conducting half-space, In this
case deposits are substituted in calculations by an
effective resistance £ =P1/{. The vertical uaagnetic
component is defined by the formula shown at the

bottom of p 148%, This case is illustrated in Figs

5 to 8, There are 8 figures and 2 Soviet references,

ASSOCIATION: Akademiya nauk SSSR. Institut fiziki Zemli

(Academy of Sciences USSR, Institute of Physics of the
Earth)

SUBMITTED:  December 30, 1958 <j:r:>
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AUTHORS: Tikhopov,.A. N., Shakhsuvarov, D, N., and
ova, Ye, V.

o
TITLE: On the Resolving Power oflElectromagnetic Sounding
in the Presence of Intermediate Non-conductive Layers

PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya geofizicheskaya
1959, Nr 10, pp 1455-1459 (USSR) .

ABSTRACT: In the case of alternating electromagnetic fieldéythe
presence of a non-conductive Iayer does not act as a
barrier and therefore such fields permit in principle
investigation of screened formations. Only a certain
range of frequencies can be considered in this case,
i.e, the amplitude and phase characteristics of the
magnetic and electric components should be determined
according to their propertles. This can be explained
by Fig 1, where curve 1 is calculated for a four-layer
cross sectlon with the following parameters: hy = h)/64

3=hl’ h4=0°; P2=<)0 6)5:"\15 P4=.
This curve is similar to that for a two- layer Cross-

section, but the thickness of the second layer is
Card 1/3 equal to that of the top one: hy = hy = hz,

i il Sl RURIAGy DR EE g FTREGE
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On the Resolving Power of Electromagnetic Sounding in the Presence
of Intermediate Non-conductive Layers

4 = o0 ; p2 = oo, F3 = ()1, Py = 0% Curve % corresponds

to a 1ayer of the thickness h; placed on an insulator,
In all these three cases r/hj = 8 (r - distance between
receiving and transmitting dipoles), It can be seen that
a suitable range of frequencies should be chosen so
that ~-0.1 < 1 N.1/r << 0,3 (_~~1- wavelength in top
layer), If, for instance, = 10 ohms and r = 10 km,
then this range will be O. 2% < f < lh, This is
illustrated in Fig 2 which gives the phase-frequency
curves corresponding to Fig 1, Fig % shows the
amplitudes in relation to the distance r for a given
frequency, where the curves 1 and 2 correspond to

Fig 1, and the curve 3 - three-layer cross section
with h2 = h1/64, h3 = O° Py = o=, £3 = 1

Card 2/% The frequency curves of the amplitude ﬁ% are illustrjﬁi%)
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On The Resolving Power of Elect
of Intermediate Non-conductive

in Figs 4 and 5,
reference.

ASSOCIATION: Akademiys nauk SSSR,

(Academy of Scienceg USSR,
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There are g figures ang 1 Soviet
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. SOV/49-59-11-16/28
AUTHORS:: Tikhonov A. N, Shakhsuvarov, D. N., and
RyBanva, Ye, v,
TITLE: On the Propertieg of an Electromagnetic Fielqa Generateq
Y the D pole in g Layer op an Insulator

PERIODICAL: Izvestiya Akademi i nauk SSSR, Seriya geofizicheskaya,
1959, Nr 11, pp 1670-1672 {yssp)

ABSTRACT. The vVertical COmponentg Bz of the Magnetic fielq are
Considered ip Telation 4o the electric field Benerateqd

displacement A can be expressed ag Eq (3), where
= uh - effective conductivity. The m8gnitude of S
can be determineg from Eg (7) (Fig 2), The thicknegg
0

) (Pig 3). The Phase cupye
Card 1/2 ;g4 shown in Fig &4 for which the tpj

A -
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‘N
On the Properties of an Electromagnetic Field Generated by the
Dipole 4in a Layer on an Insulator

determined for the conductivity calculated from Eq (3).
Thus the parameters of a layer can be defined from
both the amplitudinal and phase curves. There are 4
figures and 2 Soviet references.

ASSOCIATION: Akademiya nauk SSSR, Institut fiziki Zemli
(Academy of Sciences USSR, Institute of Physics of
Earth)
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AUTHORS: CTtkhUﬂUV7'ITHT_CBTresponding Member; 50v/20-124-3-9/67
" Academy of Sciences, USSR and Samarskiy, L.zs

TITLE: On the Convergence of Difference Schemes in the Class cf

Discontinuous coefficients (o skhodimosti raznostnykh skhen
v klasse razryvnykh koeffitsiyentov)

PERIODICALS Doklady Akademil nauk SSSRV1959,V01 124 ,8r 3,
op 529-532 (USSR)
ABSTRACT: The authors consider so-called conservative and quasi-
conservative difference schemes for the equation

Lu ;%2[5%6%% - - £(x) 5 0<x¢d o ocmep(xX)$H
where p(x) possesse3 points of discontinuity, Rether com-
plicated necessary conditions of convergence &re given. The
general type of the difference gchemes satisfying these con-
ditions is determined. Altogether there are given 2 theorems
and 3 lemmata.
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Class of Discontinuous Coefficients

There are 4 Soviet references.

ASSOCIATION: Matemati heskiy institut imeni v,a. Steklova AN SSSR
(Mathematical Institute imeni V.A, Stekloy AS USSR)
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AUTHORS: Tikhonov,4.K (Corresponding Member, AS USSR-) S0Y/20-124-4-17/67
- and Samarskly,A.A. ' :

TITLE: Gmeaf the best ..omogeneous Difference Schemes (Ob odnoy nailuchshey
odnorodnoy raznostnoy skheme,

PERIODICAL: Doklady Akademii nauk, 1959,Vol 124,Nr 4,pp 779-782 (USSR)
ABSTRACT:  The present paper is a continuation of /Ref 1_/, In [TRef 3_7
the conditions of convergence of the difference scheme hp are
given which is used for the solution of
a 1 du
dx p(x) dx ~ ~ £(x) .
In the present paper the authors investigate which of these
schemes have a second integral order of exactness. It is shown

that there exists only one such "besi" schemej for f(x) 0 it
is the scheme:
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One of the Best Homogeneous Differences Schemes SOV/20-124-4-13,67
o i
(p) 1 Yi Vs 3TV 1
Y & — - y A, = p(x,+sh)ds = — p(x)ix
h i h2 Ai+1 Ai i i h
! %io

A similar uniquely "best” scheme exists for f(x) O.
Ther are 4 Soviet references.

SUBMITTED: OCctober 13, 1958

\..C\\lam—\(cﬂRcSFof\dcmT AN SSSR (fr TiKhenev)
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AUTHOR: Pikhonov, A.li. 1/ 20-125-5-7/6..

" Corresponding Member, A5 USSR -

+ TITLE: On the Asymptotic Behavior of Integrals Contauining Beosel
Functions (Ob asimptoticheskom povedenii integrulov,
soderzhashchikh besselevy funktsii)

PERIODICAL: Doklady Akademii nauk SSSR, 1959,Vol 125,Nr 5,pp 982-985 (USSR,

ABSTRACT: The suthor investigates the asymptotic behavior of I<S ) =

=f Jo(zg)F(X)d‘a for ¢ -—»w.
o
Theorem 13 Let the function F(W ) and its n\first derivatives
be of bounded variation on [0,®); let F(Zk)(o) = 0 for
k=0,1,0..,m, Where m =lj£%l]; let F(n)(j\) be bounded, the
other derivatives be continuous. Then ’
I(g) = ~17 E(3),

where £ (g )30 for ¢ »0.

Card 1/2 Theorem 21 Let the assumptions of the firat theorem be
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on the Asymptotic Behavior of Integrals Cuntaining 80V/20—125-»§~7/6 :
Beesel Functions !

: satisfied with the exception of F'2X)(0) = 0. Then

" (2m)
I(g) = —%——)-+ ¢, E—égl-h.d- Cop F92m§9)~ + ~';; E.(g )y

-

n-—

where m = [ 5 ], Co =1y Cpy = (- 1)k 1—2;::125?~l

° L
Theorem 33+ Lot F( A) satisfy the assumptions of theorem 2. Let
the function F(1)(’?\) =A[F(A)-F(w)] be of bounded variaticn

together with the first n+1 derivatives; let Fg?;1) be bounded,
let *he other derivatives be continuous. Then

2m)

(g) 7(0) Py 1 .
-...-(2m+1)02m oomis exy ~(8)-
There is 1 Engllsh reference.

ASS0CIATION::Moskovsekiy gosudarstvennyy universitet imeni M.V.lomonosova
(Moscow State University imeni M.V. Lomonoscv)
SUBLITTED: January 24, 1959

Card 2/2

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755610020-4"



"APPROVED FOR RELEASE: 07/16/2001

R R

CIA-RDP86-00513R001755610020-4

5% 5 SRR RN T EAITIR Y KR ISR e -

TET RETOCRTRAA]
R

E 16(1'.)

-6/t
UTHORS: Tikhonov, Ao.N., Corresponding Hem?er, sov/20-126-1 6/
AR Aoademy of Sciences,USSR, Samarskiy, Acd.
TITLE: Asymptotic Expansion of Integrals With Slowly Decreasing

Kernel (Aeimptoticheakoye razlozheniye integralqv s medlenno
ubyveyushchim yadrom)

4
s 126,Nr 1
PERIODICAL: Doklady Akademii nauk SSSR,1959,Vol pp.26 2’29 (ussR)

<x <b
ABSTRACTs Let h be a small positive parameter § 8 <X/ ;
n + ’

| . o |
NCRPAE SN RN o(gnﬂj for €+ @

k=1

. . n - i . . ‘
"W (8) .Z E‘f{-—uon'(é,) 9 (g)-o(% )for- -
P

n+1

+ . d q; = lim w (€)
Let the boundary values Q4 13;1:0 Ew(g) and q g—y-'oog 5

card 1/4
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Dec_reasing Kernel ,

be different in general. . .
Pundamental theorem: For h->0 the integral

1 [h I S f] = %}‘D(z;xc’)f(x)-dx

has the asymptotioc expansion

Cn .
1= > (I 1nh+ Ik)hk + o) , §(mp0 for B,
k=0 : ’

if the following conditions are satisfied
1.) £(x) is bounded on (a,b) and has a differential of

order (n + 1) in X -

24) (D(%) is absolutely integrable on every finite interval.
The following denotations are used: ¢
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' As;mptotic Expansion of Integrals With Slowly
' Deoreasing Kernel (%)
£ (x,)
1 (af ., = Q1) —
’ I k! 0
| ] £ (x,)
| - qn(x - 8) —m *
I = [Ck + q;+1 1n(b - xo) S n( o ) Y
Xo
b £ (x)dx
X fk(x)dx + G g £ — K+l
+- Q1 (x- )k+1 + (x—x )
*o a

o]

¢-1 (8) - -

(=) q+k+1 % g1

£
0 -
..Z 5 l(k—B) (b--I )k-s (xo_&)k-1

o Q L )15+ 3757 ©) +5, (-’%)} gs
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Decreasing Kernel _
. f(k) (x ) is the k-th derivative in
0

the remainder term of the Taylor se

the point X i fk(x) is

ries }
gkw; (g)  for € >0

Sy (%) - gku);.(g) or E <0

] k
Sy ©) =85 Ty (&)
ASSOCIATION: Moskovakiy gosudarstvemwy univ

(Moscow State University imeni
SUBMITTED: Pebruary 28, 1959

ersitet imeni M.V.Lomonosova
M.V. Lomonosov)
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On the Propagati

Anisotropic
nenii peremenno

noy srede)

TITLE:

Doklady Akademii nauk 835

PERIODICAL:
(UssR)

The author ©

tromagnetic
medium 2z €0,

ABSTRACT:

jn z = 0 18 known.
problem, it may be asg
an elementary dipole.
gumed to be quasi
rents are agsumed
tropic, conduc

= O ;61(z)>05nd6
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On the propagation of a Variable Electromagnetic sov/20_126-5-1 5/69
Field in an Anisotropic Hedium consisting of
geveral Layers

problem consists in the integration of the Maxwell equations.
The gangential components of the field are agsumed to be con<
tinuous at the surface of discontinuity o(z). For jgotropic

media, similar problems were already dealt with by gommerfeld,

Fok, and gtefanesku. 1f ¥ = grad q +w%1', the cond%'zion

of
1 "
" P - P X
the nngatified anigotropy is written: $- 1 63 = *37 /"
+ —61—-9-;- . After geveral transformations, the half-spac?2 220
1
(for air) and 20 is then digcussed, some special cases are, in-
vestigated, and explici® formulas are aritten down for H » E

and Ex' There are 2 goviet referencess

ASSOCIATION: Moskovekiy goaudaratvennyy universitet im. M. V. Lomonosova
(Moscow gtate OUniversity imeni M. V. 1,0MON080Y
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: /(,.’ﬁO'O c111/C444

AUTHORS: Tikhonov, A. M.y Samarskiy, A. A

TITLE: On the best schemes of differen
PERIODICAL: Referativnyy zhurnal, Mutematika, no. 2, 1962, 31
abstract 2vi71. ("Ir. Veed. soveshchuniys po different=-
gial'n. uravneniyam, 1958". Yerevan. AN Arm SSR, 1960,
167-178)

One constructs

ces

. of diffurences vwnich in a

the equatior
mate the differential

TEXT:
certain sense i the best one in order to approxi
equation
a Loy Guy . .
L (e(x) $2) - al) w100 =0 (1) o
' Vo

1f on the intervals of
and k is three timeu
fficients of the equation

with piecewise continuous coefficients.

continuity the functions g and f are twice,
continuously gifferentiable, und if the coe
of differences are functionuals of k, a» Ty gatisfying certain natural
restrictions, then the constructed equuation of differences has the

second order of exactness, 1. e. its solution 1is difterent by O(hz),
whers h is the lattice step, from the solution of the boundary value

Card 1/2
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On the best schemes of differencas C111/C444

problem (1). It is shown Lhat the equation of differences which -,
satisfies ull the proposed domunds and possesses the second order -~
of exactness, is uniquely determined. Proofs are not given. A great

deal of the results had been formerly published by the authors.
(RZh iiat, 1960, 4570, 14419).

[ﬂbstracter's notes Cgmplete translation.]
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1.6 500 16,2400, 16.3900 $/020/60/131/04/13/073
AUTHORS: _Tikhonov,A,H., Corresponding Member AS USSR, and Samarskiy,A.A.

TITLE: Standard Homogeneous Difference Circuitgﬁ,
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol.131, No.4,pp.761-764.

TEXT: The present paper is a continuation and a partial generalization

of the earlier investigations of the authors (Ref.1-4). The authors consider
homogeneous three~point-difference schemes for the solution of the boundary
value problem

1 L C k) Bl g+ £(x) =0, 0<x<

u(0) = p, u(1) = M.

The coefficients of the schemes are determined by certain nonlinear

functionals, where the class of the admitted functionals is greater than

in (Ref.3,2), so that the difference schemes are more general. If the

functionals especially do not depend on the step h, then the scheme is

called canonical (standard circuit). The authors investigate the order of

exactness of the proposed schemes as well as of the error which appears /X(
!
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Standard Homogeneous Difference Circuils 5/020/60/131/04/13/073

during the solution of a single boundary value problem.
There are 4 Soviet references.

SUBMITTED: December 31, 1959 b/)(/
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AUTHORS: Tikhonov, A, N., Corresponding Member of the Academy
of Bgrences ﬁggﬁ, and Samarskiy, A. A.

TITLE: Coefficient Stability“gf Difference Circuits
—_—

PERIODICAL;: Doklady Adademii nauk SSSR, 1960, Vol. 131, Ro. 6
pp. 1264~1267

TEXT: Let the boundary value problem

(1) L(r,zu,.f-) - i[ T:E) % ] - aldu +50) = o , Cexcq
¢ -
Wi Ve .\,\"1 ) 4L\(‘) = (K2

be considered, the coefficients of which are piecewise contiﬂuous
and bounded, Let 8y = {xo =0, x,=h, ..., X, = ih, ..., xy =Fh = 1}“

and

Ceng) ‘ , |
® L'h :v%[(y\'n-y‘)/&"‘ - (}/; - y:-,)/AL" ]— .D; i+ F;H_

h _ hp _ ' _

Al= AlF ] 8 -8 [ 5], ~1<s<a, p,.g)zp(,;ﬂux
Card 1/4
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Coefficient Stability of Difference Circuits

D:‘ = D[ q(x-ﬁsl«)]J ’F;“ S Fh[f(yi-fsl,)], -05 <s< 0.5 .

The functionals Ah Bh, Dh, Fh are assumed to satisfy the agssumptions
Ay Ay, Ay from (Ref. 1), the D“, F" to be linear.
Ly, is called conaervatlve if B. = A':‘

Let Yy, and y be solutions of the problems

(eiaLt)

() L, ¥, = 0O, 0<ie N, Jo= (= I = (va
N\h'l,f) ~ ~ ~

and Lh y; = 0 3 Uo;(\m‘ 3 :)N =(“2 S

where

N N — ~ o ) ~
(9) Lih‘+)ﬁ = b Coy &y - 'Vu;[A})'— D'y, - F

(3) is called stablo in coofficionts, 1f from

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755610020-4"
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Coefficient Stability of Difference Circuits

N-1 e

A \’/\5\‘{— Ak = () ,2|§;‘~B?ih-g’(u)
(10) N-4 Noa ~ ’

JAB - D h= ¢Cby v & IRMFr s e

‘=1 v 51

where S(h)->0 for h -3 0 it follows
(11) |§;-M(‘<;>\§ 2.(hY — 6 for neso

(u(x) is solution of (1)).
It 1s shown (theorem 4) that it is neces

1
A sary and sufficient for the
stability in coefficients of (3) that (3

) is conservative. p)</
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Coefficient Stability of Lifference Gircuitg

The authors give 7 theorems
and 2 le °
There are 4 Soviet references. nnete D(/

SUBMITTED: December 51, 1959
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TIKHONOV, A, H. and VASILYEVA, A. B, and VOLOosov, v,

"Differential equations contai ning a small parameter.®

Foner resented at th ) ¢ 3 , Qe
,fo sgp o ed u e Intl. Symposium on H:nlinear Vibrations, Flev, US:H,

Moscow State University, Moscow
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AUTHORS; dikhonov, A. N., Samarskiy, A, A.

TITLE: .Uniform difference schemes

P'EBIODIC_AL: Referativnyy zhurnal. Matematika,. no. 6; 1962, 24-25, -

abstract 6V131 (Zh. vychisl. matem. i matem. fiz., v. 1,
no. 1, 1961, 5"63)

TEXT: . Results obtained by the authors and published from 1956 to 1960
(RZnMat, 1959, 9482 and 10155; 1960, 3453, 4570, 12120, 14419; 1961,
1V244, 1V245, 10V221) ‘are analyzed with substantisl revisions, Uniform
gohemes are studied for the solution of the first boundary value problem

Lla, 1), 'dd§ [1(x) g—‘;] ..q;(x)u + £(x) = 0 (0<x<1) (1)

u(0) = &, (1) -y

2! .
Where the coefficients k, q, T are plecewise continuous funoctions

(k, q, £Q 97) with k(x)>N>0 and q(x)> 0. The characteristio of the
Card 1/8
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: 3 5/044/62/000/006/075/127
Uniform difference sohemes B168/B112 -

family of difference schemes for differential equation (1) in class Q‘(O)
of plecewise continuous coefficients is given in §1. The authors examine
the three-point uniform difference schemes Ll(lk'q’f), '

which are /
characterized by the linear generating funotion . _
- - - =7 1 1 a(ng),- = h,k),- = i
Plaw, k), 50, )] = S [MOG G - a®B G- )
- D(h)Q)ﬁo + F(h’f)’

where each of the coefficients is a functional of only one coefficient
of equation (1):

A(hk) | AR(s)] p(byk) = 'B"[E(s)} (-1¢8<1),

D(h"-l). -:Dh[aﬁ)]- , pmE) | P [E(a)] .

Dh and Fh are linear functionals., The error in the approximation of the.

Card 2/8
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Uniform difference schemes B168/B112

scheme q(;,u,h) . (L}(xk'q,f)u)x‘;( - (L(kvqsf)u)x_i ’

where q(x) is the solution of equation (1), is investigated. For this
purpose the function ¢(x,u,h) is expanded with regard to the parameter h
and the.'coefficients at the powers of h are calculated up to the r-th J%/ ‘

ordery This is possible on the assumption that the master functionals

Qh, Bh, Dh, Fh have derivatives of the corresponding orders both for the

parameter h and for their own functional argument. A determination of the
rank of the functional, including requirements for differentiability,
uniformity, monotonicity, and normalization, is carried out. Proceeding
from the concept of rank of the functional, the autho¥s study different
classes L(n1, D, n3) of schemes in whioh the furotionals AP and BP have

the rank n,, ]Jh and Ph the ranks n, and n3, respectively, and are

determined on the interval -0.5<¢8<0.5. Special families of schemes -
congervative, discrete, and canonical - are examined. The necessary and

' sufficient conditions of the nth order of approximation of the scheme

SEESE o e St b
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Uniform difference schemes. . B168/B112

Lgkmq’f) (n = 1.2) from class L(n + 1, n, n) are given in the form of a

associated with the convergence and accuracy ¢f the uniform difference

series of correlations for the moments of the master functionals. Problems )
schemes in the class of smooth coefficients C{(B) are studied in §2. Using \f/

the apparatus of Green's difference function for the operator L}(lk’Q) the

authors demonstrate that a necessary and sufficient condition is the nth

order '?f approximation if the scheme L}(lk.q,f)
m
k(x)¢C Tk y m>n + 1, q(x)éc m‘l), mq?—n, f(x)éc( f), me>» n is to have

the nth order of acouracy. Uniform lower and ‘upper bounds are given for
Green's difference function. In the study of the convergence and

from ¢lass JL(n + 1,n,n) for

accuracy in the class of smooth coefficients the norm hyl 'o:?:nw y|» and

in the class of discontinuous coefficients the norms l|1;(|]3 - Zl‘fi,h and
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Uniform difference schemes... B168/B112
N=-1 i

x N~

JWUZ.- E:: hl 4L:f§hl are used. The order of accuracy and that of
i=1 s=1

approximation of the. scheme Lﬁk’q’f) in class C(m) coincide, but in the ci
cldss of discontinuous coefficients, as is shown by an example, .this is
not sdl The ‘error of approximation ¢h and ¢h where x = x_*x = x -

. n n+1 n n+1'! f
i.e. at net points adjacent to the point of discontinuity f(xn< fsixn+1)

of the coefficient k(x), tends to infinity for h —o. Howéver, in §3 it
is shown that the solution of the difference e uation will converge to the

solution of equation (1) if the scheme Lﬁk’q’f in clasas Q(m) satiefies
the necessary condition

hh h h
A(f’h) - h(Bn%ﬂ + ‘n+17n) = e(n) —0 ' (2)
°F ' B232+1 A:A:+1 ’ ‘
T -1 — = ¢(h) =0 for b =0, (21)
n 1 . )
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Uniform difference schemes . B168/B112

where ki - k(f -0), k, = k(f + 0). If the scheme Lk(lk'q?f) in Q(m) is to:
have the 2nd order of accuracy, the following conditions must be fulfilled:

n2e" - o(n?), nieh,, - o(n?), A(f,h) = o(n®).

Any conservative scheme of zero rank satisfies the necessary condition of
convergence. For a scheme of type L(1, 0, O) condition (2) is a sufficient

condition of convergence in the class of coefficients k(x)éQ“), Qs féQ(o).

In §4 a norm of perturbation of the coefficients of the scheme is

introduced and a definition of coefficient stability of the difference
scheme is given. With a small distortion of the coefficients of the

scheme the "perturbed" scheme must converge when h =>0 in Q n y 1ees
) N-1
~ ~h h ~h . hy.
¥ = uj, = e(h) -’.o_when h =0 if “f‘ - 4%y - 12.1 5] == ag|bo= g(h),
38 - 3%, - o(w), IB" - Bl, = a(n), 17 - 7y = a(n), (22 values of

Card 6/8
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Uniform difference schemes B168/B112

Q(h)'-'o when h =>0), where ?i is the solution of the difference boundary

value problem with disturbed coefficients 12, 5?, B and u(x) is the '

n

E R
solution of problenm (1). 1Its conservativeness is a necessary and
sufficient condition for the coefficient etability of the canonical scheme:
Questions relating to the convergence and accuracy of the conservative
difference schemes are studied in §5. It is demonatrated that the
zero-rank congervative scheme converﬁes in the class of piecewise
cgntinﬁous coefficienﬁs (k, q, féQ(o ); any conservative ‘scheme of the
first rank has the first order of accuracy in the class of coefficients

Q(m) (m:>1); any conseivafive scheme of the second rardk which satisfies
the -conditions of the second order of approximation has the second order

of accuracy in class 0(2), but in class Q(m) (n>1) the first. These
theorems are proved by means of an a priori estimate ﬂzu1<21nvﬂ2, where

z is the error in the solution of the difference boundary value problen,
and ¢ is the error in approximation of the acheme Lﬁk'q’f) in the solution

card 7/8
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Uniform difference schemes B168/B112

of éro'blem (1). By estimating the error of approximation ¢ from the
norm HH2 it is possible to reduce the rank of the master functionals
and the order m of the classes C(m) or Q(m) of the coefficients of.
equation (1), [Abstracter's note: Complete translation.]
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TIKHONOV, A.N,; SHAKHSUVAROV, D.N.

Asymptotic irregularities of electramagnetic fields induced by
an alternating current dipole in layered media., Izv. AN SSSR,
Ser. geofiz. no.1:107-110 Ja '61, (MIRA 14:1)

1. Akademiya nayk SSSR, Institut fiziki Zemli,
(Blectromagnetic prospecting)
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TIKHONOV, i.N. (Moskva); SAMARSKIY, A.A. (Moskva)

Uniform difference systems of a high order of accuracy on nonuniform

‘ . . 1 mat. fiz. 1 no.3:425-u40 My-Je '61.
-awts. Ihur. vych. mat m (HIRA 14:8)

(Difference equations)
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S/208/61/001/005/ 053/ 007
[6.390) 16.6500 AO60/A126
AUTHORS ; Tikhonov, A. N,, Samarskiy, A. A, (Moscow)
TITLE: The 3Sturm-Liouville finite difference problem

PERTODICAL; Zhurnal vychislitel’noy matematiki 1 matematicheskoy fiziki. v, 1.
no. 5, 1961, 784 - 805

TEXT; This is a continuation of the work on homogeneous difference schemes
reported by the authors in the same journal (v, 1, no, 1, 1961, 5 - 63). The
solution of the Sturm-Liouville problem for the equation

LDy s Aregu =0, 0 <x <1, 10y . %[k(x)%‘] = q(x)u(x) (1)

by the method of finite differences has been treated by a number of authors, They
treated problems of precisicn and convergence in the class of smooth cozffisients
for difference schemes of the partial type. Subject work treats difference schemes
studied in the above contribution, for the sglution of the Sturm-Liouville protiem
in the class of discontinuous ccefficients Q\™, The formulation of the problem,
the characteristics of the original family of difference schemes, and the proof of
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8/208/61/001/605/003/007
The Sturm-Liouville finite difference problem A060/A126

the convergence of the finite difference method are presented. With the =214 of an
a-priorl estimate the order of precision for Q(m:l) for the sclution of the finike
difference problem at h >0 1s established, It ls.proved that tha differancs
acheme

Lf(lk,qnhr)y = (a.yi)x - dy + /‘lf)y:, l/(
whare 0 4 -1 0.5 0.5
a = [ (k X+:h)] s d = J Q(X+Sh)ds, JO = f r{x+sh)ds,
-1 : - = 05 ’ -055 :

ensures precicion of the second order for the class of disceninunus conffizisnts
In the continuations to follow the authors promise to %trzat nomogeneous Fipitas 3
ference schemes ylelding arblirary ordsrs of precisicn in the olass or pLess-ty-

piecs continuous coefficients of equation (1), as well as the problem of prariaion

-~

on non-uniform grids, There are 5 references; 2 Sovias-hlon and 3 non-Savliss.
blsoe,

SUBMITTED: May 14, 1961
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TIK}ONOV, AJN.; LIPSKAYA, N.V.; DENISKIN, M.A.; NIKIFOROVA, N.M.; LOMAKINA,
zl -

Electromagnetic sounding of deep layers of the earth. Dokl., AN
SSSR 140 no.3:587-590 S '€1, (MIRA 14:9)

1. Institut fiziki Zemli im. O, Yu.Shmidta AN SSSR;y 2. Chklen-
krooespondent AN SSSR (for Tikhonov ),
(Magnetism, Terrestrial)
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TIKHONOV, A.N.; LOMAKINA, Z.D.; SHAKHSUVAROV, D.N.;
e e e et

. amarsf °

[Tables of impedances for stratified space in the fleld of
a plane electromagnetic wave] Tablitsy impedansov dlia sloi-
stogo prostranstva v pole ploskol elektromagnitnoi volny.
Moskva, Izd-vo Mosk. univ., 1962. 48 p. (MIRA 16:3)
.. (Electromagnetic waves)
(Geophyaiqr-Tablee, calculations, etc.)
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TIKHONOV, A,N., (Moskva); GORBUNOV, A,D, (Moskva)

Asymptotic error expansion in the difference method for solving

Cauchy's problem for a system of ordinary differential equations.

Zhur.vych.mat.i mat.fiz. 2 no0.4:537-548 Jl-Ag '62. ?W’RA 15:8)
(Errors, Theory of) (Differential equations)
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~ TIKHONOV, A. N, (Moskva); GORBUNOV, A, D. (Moskva)

Optimaiity of implicit difference systems of the Adams type.

. . i mat, £iz. 2 no,5:930-933 3-0 162,
Zhur, vych, mat ma MIRA 26003

(Differential equations)
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